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\ Dpri;ativea of alkylphosphonous and phosphonic acids.VI, Halides and

flyylatad amides of alkyl(alkoxy)pbosphonic acids.

A.I.Kazumov, O.a.Mukhacheva and B,A,Markovich (Chem.Tech.Inst.,Kazan),

Zhur.vosachel Khiam.27, 2389-94(1957). Cf. A.I.Rasumov, Asthor Certificates
1224u( L0502 and 10246141955),

‘l?o 139 g. utP(U)(OEt)2 in 2 1, CCl, was added with stivring in amall port-

ions 175 7. PCl¢ over 14 hra. at 26-9%; after stirring 1 hr, the wixture

was distd. in vacuo yielding the following eoster chlorides: 50% EtP(Q)-

(C2£ICL, By73-4% dgol.1631, n2®1.48385 Bod 5eP(0)(0PrICL, byy ;,85-7°%

1,130, 1,4400; 45 StP(0)(CCHMe,)CL, by (76.5-8.5°% 1.1033, 1,4296;

70% eer{v)(0Bu)C1, b10_11100-2°, 1.0963, 1,4395; 70% LtP(0)(CCH,ClMe,)CL,

L b13.598}zé°. 1.0898, 1,4355) 60% NeP(0)(0CHMe,)C1, by (36-7°, 1.2924,

1.2346.fIn the prepn, of the iso-Pr ester of EtPOSH! a difficulty was

J>encoantered in both nsual methods of synthesis: the Arbuzov raaction gave

’

" 4 a contamination of 1Do—PrP(O)(OCHMez)2 froa iso-Prl reaction, while the
“;%Q NMichaells reactioa gave only ths salts, rather than the desired sster,
Tha nece-sary Ht?(d)(OCHM.')’, b1288-90°, 0.9764, 1.4120, was finally

\? > prand, by oxidation of the Etr(ocuuoz)z by unstated method, The chloro-
. T~ esters abéve are readily hydrolyzed by atm.moisture; with H,0 in presence
v 2 of a haso they yleld the corresponding pyrophoaphonates; on heating they
Y T~ decampose to KCL and RFQ,, The eater chlorides (1 mole) treated with 2
- molna of an amine in ut,0 at ~15° gove after filtration and distm., the
oL following smide asters, moet of whick are sol, in H,03 §8% EtP(o)\unc)llt’,
T % b487-7.5% 1.0043, 1.4381; 563 BuP(0){0EL)NEL,, by 98-0.5°%, 0.9866,1,4355)
L StcimmmzeRgmdicAereedxORINagINagsoagIins Ty xer0risynl s tbbex dib ALt bl x
g 338 uem(e)UIPr)iiEe,, bz98-9°. 0,9783, 1.43633 46% 5tF(0)(0CHMe,)NEL,, by ¢
,j 87-8.5%, 0.985¢, 1,4381; 76 Tt (0)(0Bu)Xit,, b198.s-9.s°. 0.9562, 1,4390;
7_<7 35% EEP(0)(UCH,CHMe,)NEE,, by95/5~7 0,9553, 1,4387; 133 g Ber(0) (oCeH, 4)-
;79 NBeg, by, g116.5-8%, 0,9425, L.4417) 155 EeP(0)(O0CGN,,)NBL,, by 118-30.57,
10 2,066, 1.4630) 255 "tr(0)(OCH;Ph)NEL,, b,162-37, 1.0554, 1.4975) 373
ﬂ_:{ 4t P(0) (OEL)NTEL, b2.5111.5-2°, 1.0232, 1.4380; 2 734 £tP(0)(OCH, CiiMe, )NHEY,
J 5 5y120-9.5°% 0,9749, 1,4358; 765 ET(0}(05e)¥Ns,, by, §63-4°; 1.0100, 1.4305
| = 60% teP(0)(OEE)NLCHy),, by, 589-92°) 1.0752, 1,4488 (with sftiduolar mixture
& ) of reactants); 52§ 3tP(0)(OUE)IRHCH,CHCL, by 5cl14d=5%, 1.1515, 1.4565
¥ 7. (uten ecutmolar mixture)s 61% BeP(0)(OBLIMHCEMe (CHy) Nty by, 25153-4%
N s

0.9594, 1.4530; 553 GtP(0)(0CH X0, -p)Nity, b°.817z.s°, 1.1861, 1,53093

§24 ueP(V)(SBL)NEL,, b2106-8°, 1.0297, 1.,4802, Also were prepd.: 50%

. %eP(0) (OMa)¥BE 4, by (T1-4% 1.0214, 1,4355; 503 MoP(0)(Oke)NES,, by, 77=9%
0.9944, 1.43503 417 MoP(0)(OCiMa,)Kat,, b°'180-1.$°, 1.0763, 1.4398; S7%
180-PrP(0) (0OBL)NEL,, by c74:5-5% 0.9709, 1.4360, The amides are readily
hydrolyzed especially ip acid solns and treatment with dil,NCl ylelds the
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appropriate pyrophosphéaste, The sster smides are blelogiczlly active
and imhibit cholimssterase to extent of S0% at conens. of 1,5X10°%; with
this property, howaver, their texicity is low and LDSO intravanously for
mice runges from 2 to 1308 mg/kg. Most of the ester amides produce
ayosia which may last up to 50 days in cats and humans, Most of the
amicdes are vol. in Hzo ené thair solna, are stable for not ovsr 25 days,
To 47 £, wtF(u){OLt)Cl in €, H6 and 26.2 g, laHCO3 (or agquivalent amount
of pyridine) was added 0,6 ml, N,0 (exothermic reaction), ylelding after
filtration 18+ [BePLO)(UEE) 1,0, 32139.5-41 » 4401.1333, aD 01.4280. The
sane formed in 50.. yiold on addn. to 100 ml. Et 0, 0,5 2. Hzc anc 1,3 g.
HCL of 20 ml. Et,0 containing 6 a. ne?(o)olst)nnae.

VII. Mixed esters of primacy phosphonic acids.

/ A.I,Razumov, E,A.Markovich and A.D, Reshetnikova, Ibid.239l-6.

/ & Into a solu, of <€P(0)H(0BE), by (77, .5%, 4,51.0779, 03°1.4262, (13.4 g.)
waF passed Cl at -15 until yellowish cclor appeared; after slowing with
N, there was o»tained 164 tP(0)(08t}€1, This (204.5 g.) added to 181 g,
p-o 2NCeH 405 and 1,5 1, dry Et,0 and stirred 45 min., thon slowly treated
with 132 g. at’N in £t,0, and rofluxod 40 min., gave aftor filtratiom
ani Zistne(not over C,2 mm.pressure to Zroid decoapn, ) 61% LtP(V)(Lst)-
0CH,N0,=p, by ,163-5°%, 1.2545, 1.52 ‘1atlarly were propd.: 447
nt”(o)(une)0L6H4 2-p, b, 33159-6o , 1,3015, 1.5294; 443 atP(O)(OBt)0C6ﬂ -
NU,-e, b 15140-2 » 1.2487, 1.5115; $0» EtP(O)(OEt)OC‘R‘IO,-o (apparently
a misprint; of. ona directly sbove}, by, 5145-8 , l.2482, 1,5110; 504 ~
StP(GOVP)OCEH K0, P, bo 1158-8.5 » 142231, 1,5210; 15% ZeP(0)(0CiMe, )o

0CqHg¥0,ps B, 516147, 1.2286, 152333 STA 2er(0) (OMIOCN X0y, o, <
1561,5~2,5° , 1,1968, 1,5180; 22% st P(0) (CCH cuuo,)ocﬁl 2=P» bo 5163 5-4 ’
11471, 1.5174; ©0x utP(u)(udtjocéﬂ Clep, bo 1.,].17 -8°, 1,2122, 1.5050; ,é
32~ utl(U)(Uatjocéﬂ Cl=-o0, 6106-7 » Lo 2065, 1,5045, The estors are

slight'y =ol, in H20 and tro -tablo in aq, soln, for several years, but ‘:
are hysrolyzad in alkaline solns. All are atroug ayotics and inhibitors N

of clhiotllinesterase. Thc it panitrophenyl ester is most aotive giving nyolinfg
a. 11200,000 diln, and having anticholivesterase activity at 2%10~? conen.
Thit sabstance, named "Armin® is used clinically for «laucoma troatmant

-

4 ’//C‘” 5> ey W /va“t g\ Ao long, [~ 4
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Derivatives of alkylphesphenous and phesphenic asids, 31X, Seme slkylated
anide esters of phosphereus ssid and their ability te {isenerise,

AesJ JRABUMOY, Trady hl“.“\“q'm.x.“ok “oﬁo'uo“m...si ‘Ql“(l"’)o
Cf.Kabachnik st al, Deklady Akad,Nawk SSSK 94,991(1954) ) Rasumov ot al,
Khimiya i Primenenie reSferorgen.desdinenii, 1957.

Te 29.5 g, K, ¥ in 58,0 vas sdded at «10® 26.5 g. (580)47CL and after
refluxing 45 min. the mixture was filsered sad distd, ylelding [$3] (uo),—-
PHBL,, byb3s5-4s5°, d;00.9368, a30l.d314. Biatlarly vers ehtained! 13
(Pro) ,PHEBL,, by (88-91°, 0.9314, 1.43853 505 (£m0=Fro) Fuks g, 51_562-4‘.
0.8798, 1.4257; 803 (Bud) PUELg, By (109-11° O.9111, 1.43823 50% (1so-
hu0) ,PUBS 5, By (110-27, 0.9065, 1.4331} 673 (Pro) JPN(CHy) ¢y Dy116-8%, 0,958
1.4588, Keeping 12 g. (sto),rwu, and 9.5 g. 341 overnight gave sose

solid pps, smd heasing 5 hrs. at 95° in sealed tube gave 1.5 g. solid and
18.5 g liguid product; rehoatisg 3 hrs, 2% 135° gave 3 g. selid prodwct
and 11 g. 1iquid produet} dista, of the latter gave ksl and 39% BeP(0)-
(0BL)NES,, by (98-100,5°%, €3,0.9938, #3%1.4338) the sane formed from

Et,NH and 28¢P(0)(0B8)C1l, She preduct having bsuol.f. d,,0.9866, n:’}-CSS -
Addn, of 1,6 g. 3 to 12.5 &. (Bud) JFWEG, led S0 exothernic reactien
rielding 714 (B40) P(5)MBE,y By 9c101.5-2%5 dyg0.9789, UOWOTRE

X, Mixed esters and amide esters of alkylphesphenie scide and a ocertain
biologioal charasterization of thems,

Ibid,205-14. '

A pumber of biologically activa ester amides and mixed osters ef alkyl-
phosphonic acids are reperted the products have antichelinesterasic actic
and most of tha products have nyetic activity alseo; The nixed esters are
sery active than the ester amides in blask of chelinesterass, but the
Latter conpounds produce more durable myesis. The aixed sstars are stable
in ag, soln, even oA hoating, but ester amides are slewly hydrelysed and
in 20-30 days their aotivity is inpaired. The mixed esters are hydrolysed
in alkaline solns, while the esteor amides are best hydrolysed in acid
wedia. The following esters ars 1fsted ( bept., dgq a2, sely. 1a My0,
sinimum concn, ceusing myesis {n rabbiss, Sexicity &2 vhise hiee in ngfkg.
suboutaneously and intraveneusly, .tich‘llu”orqn astivity against trwe
eholinesterase and p-oldocholuo.torali. are shewn resp, for each substam
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BEP(0) (OMe)OCEH WO wp, by o.150-60°, 1.3018, 1.5204, 11200, 1:75000,
L.15, 0,65, 5.5X107%, 6.5X10"%5 BeP(0)(088)0C,M NO-p, by ,163-5°, 1.2545,
1.5242, 11300, 11200,000, 0,54, 0.39, 10~Y, 2,31107Y; :ir(o)(one)oc‘l‘-
noy-s, by,15140-2%, 1.2487, 1.5115, 11200, 1i1e,0ee, 7.5, §, Sx10°8,
$210™%; ucr(o)(gtt)oc‘l‘uoz-. Mo 25145-9% 1.2482, 1,5110, 1:300, 1130,000
2.5, 2.2, 1X107°, 2X107°; 8eP(0)(OFr)OCeHl N0, -p, b,188-8.5%, 1,2291, 1.5110
1:700, 1:150,000, 0.5, 0.3, arle™?, 3,3x10~%; BtP(0) (ocmMe, JoC W X0, -,
®o,24161-4°% 1.2386, 1,5233, 11600, 1:75,000, 1.5, 0.7%, 3x10~Y, 2,3x10°%,
86P(0)(03u) OCEH K0 mp, b §181.5-2.5% 1,19068, 1.s180, 111500, 1:75,000,
0.8, C.‘. RXi.o- [} 202’:10-.' "tl'(OQ(OCl’CHlbz)OC‘H‘lozop. ‘0 163.5“..
1.1971, 1.5174, 131200, 11100,00¢, 0.8, 0.4, 2x107Y, 2,2x10%%; ser(o)(oms).
0C4B,Clep, by 1,117-8°% 1.2122, 1.5050, 11800, neme, 30, 25, 2x10™7, 1x10~%
sep(oz(onc)ocan‘cx-o, b5,06106-7% 1.2065, 1.5045, 11500, mene, 75, 60,
2X1077, 3X10™". The following amide esters are described: Btr(o)(onn)llt’,
bg87-7.5% d301.0043, 2372.43815 Ber(0)(0seINBe,, by (98-8.$°, 0,9866,
1.4355) 8er(0)(OPr)VBE,, By98-9%, 0.9783, 1.4368; BLP(0)(0CKMe, )nme,,
by, 581-2% 0.9d49, 1.43355 Ber(o) (cmulnne,, b, 98, 5-9.52 0.9862, 1.4390;
BtP(O)(OCHzﬁﬂ'b’)nt’. 519505’7.. 009553. 1.43573 Etr(o,(oc‘nlj)la"zn bo.s
116.5-8°%, 0.9425, 1.4417; B&P(0)(0C M 1)W8ty, by (118-20.5%, 1,0066,
1.4630; ;‘.tP(O)(OCllz:h)lIBt,a, bal62-3", 1,0584, 1.4975) BtP(0) (08t)NHBe,
by gl11,5-2° 1.0232, 1,4380; B&P(0)(0OCH, CiiMe, )NHEE, b,129-9.5%, 0.9749,
104358 Ger(0)(0Be)NMe,y, by (63-4°, 1.0100, 1.4308; EtP(0)(08eIN(cN,),,
b,,589-92% 1.0752, 1.4438; BtP(0) (ome)CHOMCR CY, by 5144-5%, 11515,
1045053 StP(u)(Git)NilCHHe (CHy) NBL,, by oc153-4%, 0.9594, 1,4530; ser(0)-
(SUt)NBt,y, b,106-8% 1,0297, 1.4092; BtP(O)(!ltz)oc‘ﬂ4N02—p, by, 3172.5%,
1.180L, 1.53095 4aP(o) (Ga)Nsey, by (71-4°, 1.0264, 1.43855 heP{0)(ORe)NEs,,
b1,577-9% 0.9944, 1.4150; Mar(0)(OCiMe,)N8L,, b, 80-1,5% 1.0763,1.4395;
180-"rr(0) (08 )NEL ,, by (7445-5", 0.9709, 1,4360. The above group preduced
pyoasis in cats and rabbtts in aq. solm, applied to the sye, The most active
compounds were u‘tf‘\Q)(OCi%:)ﬁSt:, LLP(O) (OBL)NBGH and Et?(O)(OGH,C"hg)-
Nisy, which rejuired less than 1% moln. for the effect. Anticholinesterase
activity of these compounds did pot exceed the activity at xo“ conan,
XX, Synthesia ef dicarbethoxyaecthyl satera of ethyl- and cirlnthoxy-ochyl-
phoschownic acids,
Adl,Razumov aad 5,.I,Korebkeva, Ibid,215-18,
To 30 g, BL0,CCN 0N and 26,3 g. pyridise in Cel there was sdded at -12°
an unstated amouant of rc13; after 2 hrs, the nixture was filtered and
distd. yielding 325 (500,CCny0),7, ,176-7, @3%1.3104, a2 4401, 7o 40
g sr.o,ccu’on in B840 was added 17.6 g. 7613 with ice coeling in l, strean,
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and aftsr refluxiag 45 min., the mixture yielded 663 (ss0,con 0),Fu0,
b, 15150-2% €3%1,3405, n2%1.4422) this trested with €1, with ice coeling
Gave 30.45 (BL0,CTN,0),P0C1, by ,163% @391.3182, wd®1.4451. Heating 1§
g (Et0,CCH,0).P and 7.5 g. BrligCO,Et in wealed tubs 3 hrs, at 160° and
‘2hre, at 170°, gave 63.3% B80,CCH,P(0)(0CH,CO,8t),, %o, 015167-8%, &3°
1.2399, 82°1.4470) stmiler resctiem with stBe in 5 hre, at 150° gave
IEP(0)(UCH,COH8t) 5, by g9145-7% d571.2974, 1.4420) the ssme forwed in
26,604 yvield frem 20.8 e h'to’CCH’OH. 20.2 g. EtJN and 15 g, BtPOCl’. The
two phosphonates s:ewn above showsd blologlcal activity(unspecified),
 Cf.Oerrard ot al,J.Chem, >06,1953,1920,

Structure and insecticiual activity of anhyﬁride- of seme aelds which
contain phoapherus,

AL Razwmov, N.N.Bamkevikaya and I,D, Necklesova, Trudy Kagan,Khim,Tokhael,
Inat. im, 9, M. Kireva, 213, 219-27,

Woating 25 g. (8£0),POCL and 24 g. EtP(0)(0Bt), to 114° gave im 40 min.
7.5 g. BtCL and 354 (K80),P(0)0P(0)EL(0BE), by ,120-2%, a}%1.1664, a3°
1.4280. Reactien of 20 g. #t,P0C1 with 25.9 g, (8¢0),P0 at 140-58° gave
in 1 hr, 353 (K60),P(0)0F(S)ity, by 4128-5°%, 1.1469, 1.4414. Resetiom of
21,3 . B¢P{0)(0kt), and 20 g. EtP{0)(OEt)CL st 106-28° gave 425 (840)-
8er(0)or(o)Re(08L), by (120.5-1%, 1.1457, 1.4365. Reaction of 23,3 g.
Ht,FOCL with 27.5 g, 46P(0)(0it), in 1 hr. at 130° gave 235 (Kt0)ies(0)-
oP(n)Be,, bo_alz‘-6°. 1.1194, 1.4502.Heating 20 ¢. 8t,P(0)OEt and 18.7 g,
3.,P0C1 ay §6-112° 1,75 hrs. gave 435 Bt P(0)OP(0)Re,, by 4142-3°,
1.1042, 1,4648, The pd values of aq. solns, of the ashydrides were
recorded over a peried of time (shown graphically) smd the rates of their
hydrolysis were cstd, (shewn graphically). In both symmetric and unsymsetric
anhydrides the rate of hydrelysis decreases with deersased number of
ester groups. Thus $0» hydrolysis is reached im 12 hrs. for [(se0)stP(0) Iy
in 22 hra, fer th,r(u')),o, in 1,25 hra, feor (nto),r(u)ov(o)suont). inm
3.5 hre, for (EtO),P(OJDP(O)&tz, and 3,6 hrs, for (lco)ncr(o)or(o)sc’.

The greatast imsecticidul agtivity against Calandra granaria waas shown

by {Bt0),P(0)0P(0)is(08s) and [(sto)utr(o)],o; the ether amhydrides shewed
xuch weaker activity, being least in the phosphinmie anhydride,

Generally, insecticidal activity decreased with increased stab-

ility to hydrelysis, Cf. Kesslapeff und Yatsom,JACS 73,4101(1951),
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A mathol. of synthisls of esters of alkylphosphonous acids.
eI, zorebnik and E.N, Tovetkov (Inn.Eetm-o-org.Oompounds. sosoow) . Doldddy
AKBY 1T o, e 0117, CL7-10(1857), ,
A solr, of Crizrard Teagont (G,il mole Kk, 0,11 at,Ng in 50 wml, n-am is
wéded Cropulce to 0.1 wole (R'))zf'Cl in F)(f ml‘. ltzo at =60° to —65_°; the
lignis 15 decsntsl from the solic, the latter being 'washod with petr.ether
znd the saln, 1v 4is5¢d., @1l operztions being done in N,. Thus are obtained
‘(P.O)L“‘P" ¥R in = couvenleat ;.xoccduro snd eatlctectory yields. In case of
uea of Jedg, the 'r?':loval of ilglp must be parforasd by r.-;qml of '-tge from -
the v2.08' " mliture :nd sitne of the realdus with petr.ether. If the
atorin -e*rpztldn for ¢ oof 7.74 is used for calon. of molar refraoction of
the rnAvets, an a*cal&afior‘ of Co4l ls found for alkyl wembers zxd 1.):‘ toi'
ihe 11l mimharz. (CF.esunoy 93 ‘ale, anur.Obsn.Khin.ae 1456(1866) ),
139.40 . n?°1.4s4e. daoo.eooz;
st (o Ty, 4.3, nvao—ﬁ.ao, 1.4518, o.eoss; xtatonu)z, 0, b167-8 .1.;590,
0.,8371; "rr(0Lu),, 88.dr, by3%s 3-60.3°, 1,438%, 0,3851 nurioau)s. 6645,
b 69-0", 1.4420, 0,8800; ThOU P{CPu)om 54455, b,203-¢°, 1.4972, 0.974%;
PhP(OFU)E, G5y b197.5-ﬁ.5°, i.4993, 0.9769% thocrria. 61.5#.‘b175-4°,
$5C70, 1,00CCs rhl(ort) 50.73. blﬁdos-d o 1e3131, 1,0263; (cﬂ:cn)zcan-
(0xu)., vnitater rield, baal.s-s . 1.4&27,-. Adén. cf & to these gave: a¥»
fe:: (Mal bllf‘.‘-’IO‘, le4622, 0,9672; r.tx:s(osu)z, asvb. bl'ls-'l » 1.4688,
CoBT8; 5.7 BETH(OEr)g, b155-6°, 1,4830, 1,0007; 37457 [TPS(0Ba)y, by84=6,
1,462, 0,972, Cuprout salt aduuebs: Ph}.’(eit)z.CuI, . 12236=3,5; PhP(Oh}g.
Cul, w.lza.“-,a,5°; PHT (08u) g Sul, 08897 |

Wﬂfn‘.
W
’?;Eijfizftrlt,ff:f’ 49«4,45;a9:‘=**\C4b=:

J/CM*‘@ «" " o }Q@Wtf\m’ /WC-‘"N[
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ALEYLOROENNONOUS any PNOSPNOALIC ATLITEe Tadde synvhesis and propertiss of

sc. e alkylated amides of alltylphénphmic ghlorides,
A I Razwmov, O,A Hukhacheva and l.A.Mmoh (Chem,Technol East,.,Xazan),
ihar.uoshehed Knimo28, 194-7(19%8). Cf. this §.37,3389(1987),

t{"m atlng 14 g. NbgNHHCL and 60 g, BtPOCI, at reflux 6 hrs, at 235° gave 35%
stP(U; (KBe,)Cl, b,, 5101.5 3 4,01.om. ’o’l “43; this methed requires a
large excess of RI’OC!. and gives but J.ﬂm ﬂ.ld'. Treatment of R?OClz in

} it,0 with 2 moles thn at =5°%, followed by reéfluxing 30-50 min,gave after
sa:n. of the anine AC1L salk (n:mnuy foumd to be in excess ever the theory

N owing to attack by meistupe) the aore llti*fMOry yields of the partial
amides; thus were obtained: $0% mr(o)(m')cx, bylls=5.5% 1.1374, 1.4648;
@ 05# ELIC(NEL, )C1, 45! PrP(O)(llts)cl. 5‘11:-3 » 1,0706, 1, 46423 40% decaFfr-
i\ﬁ o)iNIE )L, b190-1 » 1.0707, 1.4637; 50%: suP(0){Nms 3)C3, By113-5%, 1,0536,
Lo Ledtdl, On cooling MeP(0)(NEt4)CL -oudu'ud shd p.4z-3'. »\11 the above
rhiorides are rapidly attacked by Mﬂm yislding pyre derivs. isolable.
however only in low yidlde owing te extrame hydrolyzability dy moisture,
Tha necessary K:‘OCI, ware prepd, by the natio- of Pﬂ;-cl on sorresponding
dieBu estors} thus wers ebtdudl 905 lﬁPOCl” b; 559-9.5 3 BePOCl,, 758,
by 133e5=4.5%5 754 PrPOClyy byg 51“ s 703 ho-rrncl,. bans-—t’x 755 BuPOC1,,
Q 1, 1696—8 s Ilreataent qf 46 & ltP(o](ﬁls,}Cl ot 010® with ealed, anount

h in %y stroas gave doap&te a rapid dista, in vacwo mach lt’lﬂ!"HCI and but

QT 9:2» ('.QP(O)(lez))zO. which formed im. ”5 yield 4ir nnco, was used to bind
the resulting XC1lj the preduct, "1‘3.«’-"5 1.0619, 1,4607, Reating
w(n)(m JC1 with caled, smount of Nalf; to 110~175° gave! 33% MoP(O)(!lBt. r,
g\ big 101°%, 1.0735, 1441953 38% BeP(0) (VEp., )i, b sms s 1,0036, 1,4130; 35%
Pre(0) (NEL, )P, buuo.SO, ‘zl.osol, 1.4:’38; ;us 1goePrr(0)(NBt,)r, buaz .
le 02.03. 1.u31; 305 BaP(0){NEt 2" sdua-;o y 10380, 1,4358; 105 Keror,,
;,,722 , 1,31838, 1,3277; 25% BtPO!'a, b“u-s ’ 1.35;10. 1.3410; 347 n-ror:.
by 330.5% 1.1751, 1.35413 105 Leo~Fritly, by, (35% 1.1736, 1,3513; 333
guwrz. bya. 551.5-: ,» 1,1342, 1,3709. Aw. st fluorination with MaF' wore

m Sarcensful,
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Sesstice of halepes Gostvasivac! '(’:JM % wish m1 sodie-
pheaphite and triethyl phesphite,
B.,A,Arbusov end N, P, Begoaostseva (cho-.lbs.lm.. State Univ,,Kasan). Zhur,
Obahchal Khim,27, 2356-60(1957). Cf. A. and B, Iuvest.Akad.Wauk SSEA, etdel
khin.nauk 1954,8373 Beeutskeup, Snsmmepxity Naturviss. 43,415(1955),
Careful heating of 76 g, CS(NNg)y, 100 ml, 96£ 540N, ub £ 5tI or 109 g.
E¢Br urtil soln, forwed, fellowsd by rapid addn, of 50 g. ¥aCN im 150 ml,
H,0, followed by distn. frow's witer Bath, gave 97.4%5 orwde er 91,15 pure
EESH in 2.5-) hre; Yo & seln. of 1g. Na fa & 5. (8¢0),PH0 and 100 al, 88,0
was added 6.8 g, Ciry(B0.8¢), in GN,, vielding & ppt. of 1005 Nabr, while
the filtrste gave 3 g. (8880 J,cu,. 2.102-4%; the filtrate from this gave
3.17 g (EL0)sP0 and 2.5 g, CHy(P(0)(0BM)g)g, By 133-5%, 31,1878, 0d%1.43-
0. Reaction of 17 g Br,C(50,80), with 30 g, (m) P (exothormis) gave in
2 hrs, on a steam bath 3.7 g. (E8g) PO. and 6 & Nnd.u“othﬂ.—sulfm,
1 Hy 60 48gr ", 77-8°%, Resctien of 4.6 8 -nvldt»hyl.—lfo--ﬂuu bromide
(of.Escales and Baumemn, Ber.18,28135(1384)) with (B60) PONa frem 2.5 ¢.
estar, 1in u:o, vas vigereus and gave in 3 hre. Nabe, (lt!) PO sad some
MeCH(FO(08E),)1T)n.75-0%) seme resstion with (340) reqaired seeling aad
save (880), ro and I, gt bol66-72%m,75-8%, a-d a Hquid, B186-7°,
n3%1.4500, 4” 1,3060, containing 12.5-135 P, Raactien of CC1,(80,84),
with (8¢0),PONa in Bt,0 gave WaCl, (ltl) % and
cn,(sa,se),. 2,102-4%; sintiler resctien A (380) 47 ren wader ¥, gave
CHy(50,5¢), and BECH(50,84),,m.73-5°, The m exidation-reduction
course of the above reactions is not dependunt oa dr o !20 for the
supply of 0, and occcurs interwelecularly, Cl,(”(.lt),): was doveid of
insecticidal properties,

Synthesia of some phosphemesulfides and m.-lfml.

B.A.Arbusov and N.P,Degemostsevs (Mlluultm Ullv..luln). . O
shehei Khim.37, 2360-3(1957),

BtSH (6 go) treated with 1,85 g.¥a in Bugd foumd by 15 g. uu,n(on)
and refluxed I hrs. gave after furthor % Ir-. at 108 4.7 g. WeCl and 85,68
BSCH,PO(080)g, bp127-7.5%, d301.1083, wp'1.4450) this (3 g.) with 10 al,
Btg0 seln. of Aoo’! estntg, 0.5 g. sstive 0 ot F od gave after 2 days 1.9 g.
nso,cnzr'o(on),. TR ,194 s 142271, 1.4364, Mlaﬂy wes prepd, a low
rield of rnscn,mou) o B,177-9%, byt 167-8%, 1.1736, 1.5483, which with
As0,i gave nso,a,rotm),. -.us-t (frem B 0). Usssing § hre. & g, dry

NayS snd 19 g. GICHJPO(ORS), 100 § hwe. 1s o B(CR PO(O§L),)
":’sl;: 1o 111547, 3104675, Mateh dxiedved bo'the sultons,alzetss 3 %

o WW/WW
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" oysne substitutel disliyd m

‘011 Kamai, B.V.Bennsteey snd B, L.Valetdinew (s.M,Eivev Shem,

Kagan), Deklady Aked thauk l.l.s.n.no. We=0{2087), | ‘ o
Reastien of Félg with eyasshyiring FielAs nisteses dm.. (”i"ll\
and m),r.nmwut--mwmm M.v ey
4o not sutfer degredasion to mt.)nahu--bmmﬂu dgt
Kusuetasv and Veletdinev, Truily mmmu.mn.m\,

21, 107(1066), Thes were sbtalaeds men(emiovol,, b, 00-8%, l"uuo Wy
1,4008; (MOCH(SE)O)SP03, b, 24087, L2064, L.40TSy mcm.r. \’l‘-
4%, 1,120, 14670 ll.ﬂ-}-u,. nyyte-at®, Laves, um U otal)0)y
FOL, By3130-407, 11417, 1.4807; (Meg@(Em)0)gr, 2084°, 2,070, 2. "y
MGH(GH) 001, Bg?0-0", 13008, L.4400; (DIER(IN)S) W, snuu" e,
1.ea1s; (Mom(emIO)g?, n.nn-c‘ W TR T T L w
1,210, 1.4700; (L1se-PreR(CH)0)gr0L, I.l.-l' 1.1000, 1468 un-!pq
CR(GHI0)GP, Bglee4®, 21,0478, w; rrom(om)erel,, ‘n"'" Mh\w
1708, (Prom{en)e)s?en, vase-sd®, 11296, 14830 mm.v. Bl
7, 1,043, 1.4830; ise-Buck{an)endly, Dygte=t®, L, LT (Loneun | \
cH(am)o) e, »,188:40%, 1.0008, 140084 tmwm.r. i.ul-l'.
1.0138, 1.4880) (ll.l o(om)ora,, b,.nc-c v 1.3008, L.8018; [(0N,) o(sm)-
03,61, 3,,008-1°, 1.1020, 1.9080 ltﬂ.),mlm.v. na?8% Brestasat of

the ehlorides 1s B0y0 with eeleds amsast of N0 In $he seesence of Jyridine
gave MFP.MMﬁWW.m“MQﬁ-
olass of PIT aarivetives, Thas were obtained! (MeOR(WN)0) yHO, D A18-8%,
2.1608, 1,4400; (I-,Oc-m.r-. Vo 4 100-00%, 21100, L.4im0y (Spe-Pr-
CRIUNIO)GVED, b i88=4", 1,0008, 1,4400) {Prex(cE)®)rue, o 4®, -
1.0048, 1.4400; llﬂ“‘ﬂ')”g,h@w’ 140089, 1.4008; (Mmgt{th)e
oum-.n.nm. s.,.m-v' 1.5064, 1o4038, Thess Yeset with GuX witd

Reat evelution ferning glasey maesse mmuummuu.n.m '
anides {thms was prepd. (Meg0(0N)0) PONE, . 07%), (RO)pime in Wis growp
um tend to disyrepersismte on Mating 1if the redicel is Sertiary;
Shese with sesantary redissls yleld Revegia 04 mo)gPe
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| _Sysme substitured saters o seide o_t_m 3. m qn-o oo~
1suted csters of phosphereus and m sckéa.
E.V.Xusmetsev snd A,K,Valetdinev, M mmm ia,
.ll.uma, ". 1‘1"“’“’. "Q m "n‘wmmo l
Te the desired sysme ale. in u,owmmmmusmm
treated with Lo eosling with equinslier ‘of g in Mg® (GN.K,-
predeily 311 ratie rether than 1i1 As aswib) ot §%) alter refiusing 15 nta,
cmmmmmmmmm falloving esters:
(NER,0) 7, souid wet bo hatd, ) 78,78 (NOSINSE) Py Bei58~4", dg,1.1188,
= 20, Leres (WCCH,CH0) (P, eould not be m: 79.58 (nocie 0) P, ©,153-4%
1.0749, 1.4463; u.si ,M) g5 Syh60=4"; 1,008, L.4515) 19,38
(R (g )0),7, bglt3=i®, 10475, Ladsasy 76,15 (roerve)yy, naca-Je,
10413, 1.45301 79,95 (BecR(GUGIMS,)0) g7y ytda-s?, mm. .45 0.6
[(CHy) (C(CNI0],2, m.75%) Siindn 211 thave resceed with Cof) but the addusts
oven sfter bedag hested te 115° fermed euly weerystallisedle eirups,
rm«o,mmmmun'm«a‘m) $=16 hrs,
gave the correspending phesphutens $45 (RGCHNG),PS, l. y0-2%, 1.1844,

| 1.4383; 908 (nu-,n e, by (24587 =23° ( 4z «4395)3 80,55
(rccluo),n. 0. ,1‘3"‘. s L0130, M.44905 945 IMWQ)‘N. by, 1144~
$°, 10788, 1.4448) 915 (NOEYe) PO, By 118500 1.0997, L,4438) G118
(NCCH(ERCINNN)0) 470, by (169-72%, 1,0489, 1.4455. Mime of the (R0),F
xxmmmduwnmmmmmnum.
Pek ncﬂ“mdmmm In the prepa. Ofmnn
phoaphitesn, mmcunmmunmumm-mdm
be distd. ul.lnoy-n als, udm'nmno.

3. Reastion of oyame Mw n.m -uh m sriohleride,

xud.l"“”o

Addn, of 5.7 g, NCGHGOM bo 13.7 g0 m,-tu'nnbl--m-lcm

ﬂymm,ﬂmm.huh. » a visssus reain, Addn, of

35.5 g, NCCH,CH,ON to 64.7 g PE1, ot 40% gave ofter 1 bhr. ot 40°

selorless snlid wvhich vas sipd, mmuﬁommﬂ

CLENCHLCH, 8y o66=1" and weme pyl1e-2% 4y,1.309, ny?

1,497, ‘“o of ’3." m “ l.".. £ m' lﬂ. “ 1§ =in,

-t 65° 19,15 DOCHMREPCL,, by 071", 1.3389, 1.4005, smme (NONGN-

o by ld0=3% 11844, L4575 and seme (NECISIE).P, Be168-0°,

-, m!.dg.lun Te 137 &. 79" was sided 05 g. VOB, 0N
 aver L hr. qiu-m.-o.s». as 76° the uixture gwve 73 ¢. ""b."ﬂ,.

8, 78-00%, €l 3760, L4773, 64,8 g, (Mg 0) 201, b,,139-40%

1.1417, 1.4;3 ond 15.1 g, (M6Gg.0) 7, Matlarly vere ehtained:
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e -y riees o e
1.4780) g o847 47083 nen a0 »
1.3020, 1.4770; (cl,); m_aa,; L84~4", 1.;% x.sgq. (“).m.
by 250-5°, 12470, L.46A3s ( cHle) rel, b1ey=8% L2009, 1.4690) .
(¥CcuPro) P61, By138-40", 11276, 1.4430; (Ls cx)8)p8t, By138-40°,
1.0008, 1.46331 and [(CH) O(CHIOIPRL, By 2e3-1", 1.1020, 1.8050.

4 Cysno subetitubed mixzed esteve of phesphevens aeid,

IMd. 174-06, . o

Reaction of CLCH CR,OPCL, with NN WOCH, ia mmwmuu-

' gave a renge of preducts, bnl“—m.ﬂdll\.!llﬂbn.lndw
individual predusts. Passage of 19 g cthyisse exide imte 15.7 .
..“1.4735. Resetion of 14.8 g Buof with 17.3 o.UNEGINGMIR, in the
pressnce of 15.8 g. pyridine gave 40"‘: (”l"u L Y ‘l(u"w.aa
.'150"3.. 1.”’. 10“”. ond ’o. ‘n ld'( : l', %‘”’.‘, lo””.
1.4475, Addm. of 93 g, WEBig 0PEL, as §° 06 74 5. Bt sud 79 &, pyridine
tn 54,0 gave after vefiming 15 min., folleved by filvsesion, 735 (D) -

A

S bu.‘m-t'.' 0,929, 1.4330, WMok yorvelsted uith dry O, 9 hee.
at 76° gave 87,15 (But) 2(0)00Ne BN, By 1634" B,144~5", 1.0183, 1.4345,

Neating (WCCHe,0) POy vish P futled to produse sy vesstise st oven
150%; the resuls wes the seme with (Bud) POSNeGH, The felloving estere
wore prepd. by methed deseribed sbeves (H06) PECER.CR.C, B 119-20°,

1.0579, 1.4358) (Bu8) JOCR,CR.CH, Dg158-3% 1.0003, 1.4425} (WOGH,CH.0),~
Pobe, by190-3%, 1.0837, 1.4475) ml,a,mo_-:a:,),.’ gLe-5%
1.0691, 1.4638; ( ) 3o g, 105-707, 1.0909, 1.4500; l:i |
RCOMa,0P(OMe) 5, B, T8-8 ;_;;m; x;::::“ - m::r' ‘;-a ’
1,0683, 1.43833 W A7 1.0 N o
(¥CCHe,0) JPOBN, b.n‘-v’. l.un.';.mn‘: o3 (uo-n.l)r . Gl. by g 99~
101°, 0.9731, 1.4331) $55 Aea-PreP(0CHa,6N)y, -3%, 1.0861, 1.4360; 50
BCCHe,0P(OPr) 5, 410347 0.9045, 1.4290; 36.. (RO 0) POPr, B, (147-9",
1.0343, 1.4371) $9.45 (Loo-Bud) JOCHasEH, by 115-7°, 0.9418, 1.43415 36.08
Loe-Butr (00, CH) 5, B,143-4% 1,019, 143003 735 NOB AP(O0n) o, Ilﬁ:c-
5%, 0.9629, 1.4338; (BOGNS.S) by 155-6%, 10150, 1.4371(766))
(100-Am) JPOCHR,CH, By, 245-7%, 0.9378, 1.4330) lﬂ‘t-o-m(m,a),..
bgdS4-57, 1,0081, 1.44053 V5 NOSH,OR( ")y Byldénd®, 1.0030,
1.4425) 305 (NOCHSL0) POERDNIEHy, By183-4% 1.8546, 1.4480) 908 "
NCCHa OP(07R) g, BydT3-4%) 1.1448, 1.53415 115 (NOMIR0) UM, B;,106-77,
11035, 1.4853; 585 WO SP(0CN, ) )oe By240-2%, 1.0488,  1.4735) 748
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s FOR P 4%, 1.0550, 1.4580; NOTNS,OPR100R,6N,CL,
Lt 1.::1;. 1??013'33 2.15 NOMs OP(OCR M0, C1),, 9y 2003, ;.:au. l._ulz E
905 (NCOMe,0),POCHEN, €L, B, 265-7%; 1.1300, 1.45355 31,38 (-,’:lmg’_.
b, 4108=5", 1.3643, 1.4815; (Amo~Pp0R(@R)0) PG y \.‘mm’ ‘; " 0
[(cm,) (C(CN)O ] POCU OIS, by 105-4% 1.0701, L.48085 678 [(ON,),E S
robe, by  160-1°, 16735, 1.4818) 47.58 Mm.«a,a,n’,. .3
70° (apparcatly sheuld be 165-709, GK), 1.3147, 1.4578) §7.1% .“‘“.’:;
P(0)(08u),, s‘m-s'. 1.018%, 1,48685 03.55 (vommegt) )omu, '{ S A
1.0761, 1.41365 735 (NCCH0L0) P(0)0GH CIln,, by 14597, .1.060:; +4300;
755 (NCCHa,0) JP(0)0CHLCR SN, b, 175-00% 1.0549, 1.am).o (,.m-’ '..n
P(0)(OCH,CRCL) 5y By g138-40° 1.8713, 1.4858 s (y::,o s ou,::,. ’
b g1éa-4% 1.3017, 1.4459 018 (7OCH0,0) JP(0)0PN, B:3 ‘;-::s :mu‘ .: s
r(o)oegt,y, =.34% :(c-,){:(eml,mm-,u-_ ,.‘.s.,usm el
1.4733) 55,75 [(Cly) (C(CH)OIP(0)00ny By 4 g1T3=5", 1.1806, 1.
ums-u«mmmﬂ“mnummm
sertiary radiesle are wuite stsble %o hesd snd -fhl' ne significssd
oxchange. . .
::.:drolym of chlorides of dislkyl ghesphereus scids,
d. 187-9. . : A .
:::),rcl’uo hydrelyved with R0 in Yhe prosenes nf prruho e .‘-‘1:.
resulting NCl. The precedure yields (R0) 1RO, Te 36 g. (D) P2 n
al, 50,0 vas sdded st S° 3.3 6. Ny8, 13.4 & pyridine sad 50 nl. My0) )
lM:’ﬂlﬂ!“smr mw&uﬂu‘uqﬁmn"
(300) 70, B 219-11% dgoBi9908, u3lh.dsdl, Yo 34.3 6. (mo) re1 1n ';3 .
was added 1.74 g. W0 amd 7.6 5. pyridise ia ftto. ‘muhc‘ -Mlnlym.
(700,700, by (14B-8%, gyl 815D, D01.5IN9, Vhieh rapifly eoveives
odor of fros PRON sfter esntast vith medst airj is Mypdrelymes e
“ith heat evalubion aud camsct be ¢istd, sxeept in Mgh veswm, Mimilerly
13.3 £ [(€1CR,) 601,761, 0,73 g. K0 and 3.3 8 u-: ia Bo,0 un
€155 [(C100,)GN0] TN, By (145-T7) dgglo485S, ny1.5010,
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Gyene -mw.muauunm s w
phesphites, ’ |
G.Kh.Kamai, B,V.Eusnetoov apd l.t.vn-ulm tnq m.m. t-ihol
Iast. im, S.N.Kirevs, 33, 190=6(1957).

Te 44 g. (FCONS,0),7C1 1n 180 ml, ugmmunmnuo'a.u
81,0 and 13.8 g. pyridine in JO nl, B g®t after flltestion and dl;:.
thore was ehtained §2.15 (NCCMal0), 70N, By , 118-24%; 1188, + 4420
(2). Heating (lca-,o) ? 7.5 lr:.' - m:'.i-':‘. am‘r-:o of m'.m '
NecH(CH) 1CH,, b, $56-3°, a,,o.mn. and & residus of 78.55 X, by, 165-8°,

-,, 0. 15, dy01-1115. Nydrelyais of (REONGD) PCL as abeve gave 33,15
(NCCRee) 20N, By ; 113-5°, w2%. 4400, z.uos. shtained anly in srude
state, Sinilarly was prepd., $S% (m . 1‘1“'".. ‘.1.‘“‘,
R3°1.4486, and weme (NCCHPFO) P, by “m-s', 10481, 1,4536. Muilarly
was prepd. 64.55 (Las-Preu(cN)e) m. e iif‘m.' 2.0908, 1.4460, and

Some (!.n-ﬂﬂl(dl)l),h ‘. H‘ » l. » 10““‘ (”’.’.’ showm
ahove readily and muum-c;uuumuauq
tddusts. I resets with PAN, yieldiag g and (WcHes0) P(0R) NN, n.87°,
The esters wish mnnaul-n-tmd» M,Mtbm
fail to erystallise. Xeeping I £a medsd alr gave NOQNS, 0PO M, N 0, u.112°
(frem BeOM or NoOR)) this An S¢OR was Sreated with ale.Aghe, in the
prosence of NN OH yielding light-wnstable calerless NOCMHs SAg) 5.
Reactien of 10.3 g.I and 3.7 g. m-uu-uuo-m 12 g, (lmbo

st 0% gave 9,38 [(NcNeg® “‘vl,o. -.‘,us-n‘ 4,.x.xm. a2y 555, -u-u
slewly selidified and w, « Thme this group of estern shews
evidence of trus hydresyl grew o6 1" shem; Shus the abeve. (R9),Pen

are derive, of trivalems P, (n),m based én cyens substitubed scecendary
radicals bekave as sther mixed essture of photphoresn neid, bedng sapadle
of resdy radicsl exshenge. This Lo shewn by formetion of (IC) P during
hydrelysis of (m).rca deseribed sheve; sueh snshange slise yhln l".,l o
The. feedle additive fumetion of Shuse (RO),PON evideutly himders the

ususl ceurss of Arlusev-typs rearrangsment which is commen ansey othor
estors of this dype and mmm«marum
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. Tris(tetaliylatlyl) phosphites. W"“’"‘ /j"/Aﬂm

M,G.Voronkov and Yu.Z.dkerik (sumu cu-.mt..u-m). Isvest. akad,
Nauk SeceSeRe, Otdel.Khim,Nauk 1988, 119,

Simple distn. of a aizture of i’ll" un aa sxesss of l;l“l cuuhhg
0,5-0,6 mole » ZnGlg, FeGlg, mz. o mor metallie mm yislds 78-100%
ngateipgs RBr and sbout 306 a,no),r. Amalogeus resotica of PRrg with
(a,.su 0 gi.vn aa-wp yields of the same produots. m podun are %0 be
described in a later paper.
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Synthasis of soms -m-mmmmuru om
£.A,Chernyshev (N.D.Zelimskil mt.m.chn..blm). xsvm. Akad.Nauk
3eBedeRs, Otdel.Kin.Nauk 1988, 98-8, or. n-uuy m m SSSR 108,388
(1065). f
tassage of dry Og-at ¢ 1,/hr, invo x".a g. Pruﬂ' and "M g Nl‘ s
50-70° 2 hra. gave 24.2 g. Oly813gR,2001,, t.xu-a . :”z.ms‘ 4301.5208,
This treated with .0 and evapd. gave s pelymer whieh arur dryiag a% 180°
gave & water inlolubh Tesin, ¥milarly msxci, eave 18,85 01 iiNe0 Ko~
FOClg, b, wr-u 1.4978, 1.4118; mmn. un 1,86 C14810,R,01P001 .,
M 1.0088, 1.0808; CLOMGONLS101y gave 8,15 1410, K ELPOCL,, b,
141-6%, 1.5125, 1.6818; BV SL0H1GR, gave O Bugliyh 01roqly, b.uo-v
1.4948, 1.18¢4. The rTesins fermed frem hydrolysis of She adove do mot
support oombu-tiono
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